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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a retardation film 
having significant wavelength dispersion and temperature 
compensation effect to transmitted light and a controlled 
opti cal axis direction and a method for manufacturing the 
same by exposing and orienting in a molecular level a film of " ? 

a mixture of a photosensitive polymer and a low molecular 
weight compound. 



1 c 



SOLUTION: The film of the mixture of the photosensitive J^l^ ^l $ f ^*" r 

polymer and the low molecular weight compound is formed. f ~ 

The retardation film having the significant wavelength £ — : — t ; T " . 

dispersion and the temperature compensation effect toward 4 44>4 .4-4 1 444ol" ^'^ 1 ' 
the transmitted light is obtained by exposing the film using a |. ~ ' ^n' ggt '^' ■••ga';^ i 

device consisting of an ultraviolet lamp and a power source r— ' 

or an optical element transforming natural light to polarized ' lr '"" ' "' > i 

light (e.g. a Glan-Taylor prism) and enhancing a 

photoreaction of photosensitive groups aligned in a specified 

direction. The optical axis is oriented with arbitrary 

inclination by carrying out the irradiation from a direction 

inclined with respect to the film surface. As a result, the 

retardation film having the significant wavelength dispersion and the temperature compensation 
effect toward the transmitted light and the optic axis set to a desired direction is provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being produced at the process which includes the actuation which carries out an 
optical exposure in the film of a photosensitive polymer and the mixture of a low molecular weight 
compound The ratio (R80 degree~C/R30 degree C) of 30-degree C phase contrast and the phase 
contrast in 80 degrees C about the average wavelength field of the light by 0.0KR80 degree-C/R30 
degree-C<0.97 The ratio (R400 nm/R550nm) of the phase contrast measured on the wavelength of 
400nm and the phase contrast measured on the wavelength of 550nm is 1.15<R400 nm/R550nm. 
The phase contrast film characterized by the inclination (theta) of the optical axis measured by the 
crystal rotation method being 0 degree <= theta< 90 degrees, and its manufacture approach. 
[Claim 2] The phase contrast film of claim 1 characterized by being produced at the process which 
includes the actuation which carries out an optical exposure from front rear-face both directions in 
the film of a photosensitive polymer and the mixture of a low molecular weight compound, and its 
manufacture approach. 

[Claim 3] The phase contrast film of claim 1 characterized by being produced at the process which 
includes the actuation which carries out an optical exposure from both directions on the back 
through a front face and a base material in the film of the photosensitive polymer formed on the 
base material, and the mixture of a low molecular weight compound, and its manufacture approach. 
[Claim 4] The phase contrast film whose light irradiated in claim 1, claim 2, and claim 3 is linearly 
polarized light nature or partially polarized light nature, and its manufacture approach. 
[Claim 5] The phase contrast film characterized by including the process heated and/or cooled in 
claim 1, claim 2, claim 3, a phase contrast film according to claim 4, and its manufacture approach, 
and its manufacture approach. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By what (henceforth exposure) ultraviolet rays are irradiated for at the film 
of a photosensitive polymer and the mixture of a low molecular weight compound, molecular 
orientation of this invention is carried out and it relates to the phase contrast film which made big 
wavelength dispersion nature, the temperature-compensation effectiveness, and the direction of an 
optical axis discover at arbitration, and its manufacturing method. (Especially the phase contrast film 
with which the optical axis inclined to the film plane is effective in angle-of-visibility expansion in a 
liquid crystal display.) 
[0002] 

[Description of the Prior Art] A phase contrast film is required of black and white in the liquid 
crystal display of a STN mold, or colorization. This phase contrast film passes the linearly polarized 
light component which vibrates in the perpendicular direction of a main shaft mutually, and it is a 
film which has the birefringence which gives phase contrast required among these 2 components, 
and the ovality of the elliptically polarized light of R, G, and B which have penetrated the liquid 
crystal cell of a STN mold is decreased, or it enables [ rotates the main shaft of the elliptically 
polarized light of R, G, and B in the fixed direction, and ] black and white or colorization. As such a 
phase contrast film, polymeric materials, such as a polycarbonate, are extended, orientation of the 
macromolecule chain is carried out, and there are a refractive index of the extension direction and a 
thing which made the refractive index of the rectangular direction produce a difference to the 
extension direction. However, in order for the wavelength dispersion nature of a liquid crystal cell to 
become large since the big liquid crystal ingredient of a birefringence is used, and to compensate 
this with the liquid crystal display of which high-speed responsibility is required, a big phase 
contrast film of wavelength dispersion nature is desired. Moreover, since the retardation of a STN 
mold liquid crystal cell changes in connection with a temperature rise, when using a liquid crystal 
display as an object for mount, a color gap arises under an elevated temperature and a display 
property falls. This is for relaxation of the orientation of a liquid crystal molecule to arise by the rise 
of temperature in the liquid crystal cell of the liquid crystal display of a STN mold. Although the 
bilayer type STN mold liquid crystal display which used the liquid crystal cell for optical 
compensation can be considered to these technical problems, there are problems, like becoming 
[ which gains in the weight of a liquid crystal display ] thick, and cost becomes high. With the phase 
contrast film which extended polymeric materials, such as a polycarbonate, wavelength dispersion 
nature is small and an optical compensation effect is not fully acquired. As a large phase contrast 
film of wavelength dispersion nature, the phase contrast film which extended polymeric materials, 
such as polyarylate, polysulfone, polyether sulphone, and aromatic polyester, is mentioned. However, 
with the phase contrast film to which orientation of these macromolecules was carried out, 
relaxation of the molecular orientation under an elevated temperature is small, and when the 
retardation of the liquid crystal cell and phase contrast film which were adjusted as a room 
temperature showed the best display property separates from optimum conditions under an elevated 
temperature, an optical compensation effect is not fully acquired. Furthermore, with the phase 
contrast film which extended polymeric materials, although three-dimensions control of the 
refractive index in a phase contrast film is also important in an improvement of the angle-of- 
visibility property of a liquid crystal display and it is useful to angle-of-visibility expansion of a liquid 
crystal display that the optical axis leans, in order that a molecule may carry out orientation in the 
extension direction, it is substantially impossible to make an optical axis incline, and it becomes 
inadequate [ the effectiveness of angle-of-visibility expansion ]. Although the approach of irradiating 
photosensitive polymers, such as polyvinyl cinnamate, with polarization UV light at JP,7~138308,A is 
indicated as an approach of making phase contrast discovering by polarization exposure, since an 
anisotropy is discovered to electric-field vibration and perpendicularly of polarization UV light it 
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irradiated and an optical axis cannot be leaned, by this approach, it is hard to expand an angle of 
visibility. What carried out orientation immobilization of a liquid crystallinity macromolecule or the 
liquid crystallinity compound as an approach of solving the above-mentioned technical problem on 
the base material which carried out orientation processing is considered. Although the approach of 
making carry out orientation of the liquid crystallinity monomer, and fixing on the orientation film 
obtained [ SiO / a polarization exposure, rubbing processing, or ] by carrying out the method 
vacuum evaporationo of slanting in UV light is proposed in JP,8-15681,A Since the orientation 
processing layer is prepared, the manufacturing cost of a phase contrast film which the process 
became [ manufacturing cost ] complicated and made the optical axis of a large area incline 
becomes high. 
[0003] 

[Problem(s) to be Solved by the Invention] When the optical compensation effect under an elevated 
temperature falls, in order that a molecule may carry out orientation of the phase contrast of the 
phase contrast film produced by the extension orientation of a high polymer film in the extension 
direction, it is remarkably difficult for it to make an optical axis incline. By the approach of on the 
other hand making a liquid crystallinity macromolecule and a liquid crystallinity compound arranging 
on the base material which carried out orientation processing, although it is possible to produce the 
phase contrast film which made the optical axis incline, since a process becomes complicated, the 
phase contrast film which made the optical axis of a large area incline by low cost cannot be 
obtained. 
[0004] 

[Means for Solving the Problem] By this invention, the phase contrast film which made arbitration 
discover big wavelength dispersion nature, the temperature-compensation effectiveness, and the 
direction of an optical axis is offered at the simple process of exposing the film of a photosensitive 
polymer and the mixture of a low molecular weight compound. By the manufacture approach (phase 
contrast film to twist) of the phase contrast film of this invention, a photosensitive polymer and the 
mixture of a low molecular weight compound are produced, and when orientation of the molecule in 
the film can be carried out by exposing this film, big wavelength dispersion nature and the 
temperature dependence of a birefringence can be given. If this exposure is performed from across 
to a film plane, since arbitration can be made to be able to incline and orientation of the optical axis 
can be carried out, big wavelength dispersion nature, the temperature-compensation effectiveness, 
and the phase contrast film that set up the optical axis towards desired are produced. 
[0005] 

[Embodiment of the Invention] Below, the detail of this invention is explained. The above-mentioned 
photosensitive polymer is a giant molecule which has a side chain including the structure which 
combined substituents, such as a biphenyl currently used abundantly as a meso gene component of 
a liquid crystallinity giant molecule, terphenyl, phenyl benzoate, and an azobenzene, and 
photosensitive radicals, such as a cinnamic acid radical (or the derivative radical), and has 
structures, such as a hydrocarbon, acrylate, methacrylate, maleimide, N-phenyl maleimide, and a 
siloxane, in a principal chain. It can become a phase contrast film with the wavelength dispersion 
nature of the transmitted light effective [ the film to which orientation of this ingredient was carried 
out since the ingredient containing meso gene components, such as such a biphenyl, was large ] in 
optical compensation. The spreading film (film) which applied this photosensitive polymer and the 
mixed solution of a low molecular weight compound on the base material (a spin coat or cast) is 
formed. This film is isotropy at the time of film production, and the photosensitive side-chain 
section and the photosensitive low molecular weight compound of a polymer have not turned to the 
specific direction. About the case where polarization exposure is carried out, this condition is 
explained based on drawing 2 . In the spreading film 20, low-molecular-weight-compound 2c shown 
with side-chain 2b and the cylinder of scarce arrangement of sensitization radical 2a shown with 
prolate ellipsoid, side-chain 2a of the photosensitive high arrangement which has 2b and is in the 
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sense corresponding to a perpendicular direction to the oscillating direction m and exposure 
Mitsuyuki line writing direction of the exposure polarization ultraviolet rays L, and photosensitivity 
lives together disorderly. If polarization exposure of this film is carried out, the photoreaction of 
side-chain 2a of the arrangement which is in the sense corresponding to a perpendicular direction 
to the electric-field oscillating direction and travelling direction of exposure light will advance 
preferentially. In order to advance this photoreaction, the exposure of the light of wavelength to 
which the part of a photosensitive radical can react is required. Although this wavelength changes 
also with classes of photosensitive radical, generally it is 200 to 500 nm. and its effectiveness of 250 
to 400 nm is high especially in many cases. 

[0006] Drawing 3 shows the film 30 after it carries out an optical exposure at the film of drawing 2 
and a reaction advances. By the molecular motion after polarization exposure, as shown in drawing 
3 , reorientation of side-chain 3b (2b) and low-molecular-weight-compound 3c (2c) of a polymer 
which did not start the photoreaction is carried out. Namely, since it was not perpendicularly 
suitable to the both sides of the electric-field oscillating direction of polarization, and an exposure 
Mitsuyuki line writing direction, reorientation of side-chain 3b and low-molecular-weight-compound 
3c of the polymer which did not start the photoreaction is carried out in the same direction as side- 
chain 3a (2a) which carried out the photoreaction. Consequently, in the whole spreading film, the 
side chain of a polymer and the molecule of a low molecular weight compound carry out orientation 
perpendicularly to the electric-field oscillating direction and exposure Mitsuyuki line writing direction 
of the linearly polarized light which were irradiated, induction of the birefringence is carried out, and 
it becomes the film which has the big phase contrast of wavelength dispersion. The directions differ 
in the time of polarization exposure and unpolarized light exposure. At the time of unpolarized light 
exposure, the photoreaction of the side chain of the arrangement which is in the sense 
corresponding to a perpendicular direction to the travelling direction of exposure light advances 
preferentially. By the molecular motion after exposure, the side chain of the polymer in the film and 
the molecule of a low molecular weight compound carry out orientation in the direction same since 
it arranged in parallel to the exposure Mitsuyuki line writing direction as the side chain of the 
polymer which did not start the photoreaction, induction of the birefringence is carried out and it 
serves as a phase contrast film. By performing this exposure from across to a film surface, 
arbitration can be made to be able to incline and orientation of the optical axis can be carried out. 
Consequently, the phase contrast film which set up the optical axis towards desired can be offered, 
measurement of the inclination of an optical axis — Japanese Journal Applied Physics and Vol. — 
the crystal rotation method which measures the transparency reinforcement of polarization was 
used, rotating the test portion indicated by 19 and 2013 (1980). By this measuring method, 
measurement of the three-dimensional birefringence of a test portion can be performed from the 
angular dependence of the permeability of polarization. The orientation by the molecular motion 
after exposure is promoted by heating a substrate. Whenever [ stoving temperature / of a 
substrate ] is lower than the softening temperature of the part which carried out the photoreaction, 
and it is desirable that it is higher than the softening temperature of the side chain which did not 
carry out the photoreaction, and a low molecular weight compound. Thus, if the film which exposes 
and carried out orientation under the film which it heated [ film ] and carried out orientation of the 
low molecular weight compound to the unreacted side chain, or heating is cooled below to the 
softening temperature temperature of this macromolecule after exposing, a molecule will carry out 
orientation. With the film which was exposed again and promoted bridge formation further behind the 
orientation by this molecular motion, it has the temperature dependence of a reversible 
birefringence. This is for orientation to happen along with the side chain or molecule currently fixed 
in the film according to bridge formation at the time of cooling, although relaxation of the molecular 
orientation in a film advances with heat. In the liquid crystal cell of the liquid crystal display of a 
STN mold, if the film which has the temperature dependence of this birefringence is used, relaxation 
of the orientation of the liquid crystal molecule produced by the temperature rise is followed, and 
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the fall of display properties, such as a color gap, can be controlled Furthermore, the temperature 
dependence of a birefringence can be controlled by the phase contrast film of this invention by 
changing a polymer or the class of low molecular weight compound, and a thermal property, and 
temperature compensation is possible in various liquid crystal ingredients. When it has heat and/or 
photoreaction nature to low molecular weight compounds or this macromolecule, since orientation is 
fixed firmly, the low molecular weight compound mixed in this invention can expect heat-resistant 
improvement. In such a case, it is necessary to stop light exposure, or to adjust reactivity and to 
control the consistency of a photoreaction point not to bar the molecular motion at the time of the 
orientation after exposure. 

[0007] While a low molecular weight compound has the effectiveness which will bloom cloudy if it is 
optimum dose, and controls whenever, if it adds superfluously, it will bloom cloudy, and causes the 
increment in whenever, and the fall of a stacking tendency, although based also on a photosensitive 
polymer or the class of low molecular weight compound from such a viewpoint — a low molecular 
weight compound — 0.1wt(s)% - 80wt% — although a phase contrast film can be manufactured even 
if it adds, it is desirable that it is 5wt(s)% - 50wt% preferably. Here, when the compatibility of a 
polymer and a low molecular weight compound is not enough, the detailed crystal of sufficient 
magnitude to scatter about phase separation and the light with heating of the substrate after the 
time of film production or exposure is generated, and it becomes the cause of the increment in 
whenever [ cloudy ]. 

[0008] As the technique of thickening thickness and acquiring bigger phase contrast, the approach 
o'f carrying out the laminating of the film is mentioned. In this case, although the laminating of the 
ingredient solution is applied and carried out on the film which produced previously and was 
exposed, in order to prevent destruction of this film formed previously, it is effective to dissolve and 
use a polymer and a low molecular weight compound for the solvent which lowered solubility. 
Moreover, a birefringence comes to be more efficiently discovered by exposing from a front rear 
face on the film of a photosensitive polymer and the mixture of a low molecular weight compound. In 
this case, a photosensitive polymer and the mixture of a low molecular weight compound are applied 
on a base material, and are produced, and exposure may mind direct or a base material. In minding a 
base material, although what kind of ingredient is sufficient as a base material as long as it has the 
permeability of the light of wavelength to which a photosensitive polymer can react, there is so little 
light exposure that light transmittance is high, it ends, and becomes advantageous on a production 
process. Moreover, a polymer photosensitive in the base material top of detachability and the 
mixture of a low molecular weight compound can be produced, and it can also expose from a 
membranous front rear face after exfoliation. 

[0009] The synthetic approach about the raw material compound of the photosensitive side-chain 
mold liquid crystallinity macromolecule used for the example of this invention is shown below. 
(Monomer 1) The 4-hydroxy-4'-hydroxy ethoxy biphenyl was compounded by heating 4, and 4- 
biphenyl diol and 2-chloroethanol under alkali conditions. 1 and 6-dibromo hexane was made to 
react to this product under alkali conditions, and the 4-(6-BUROMO hexyloxy)-4 -hydroxy ethoxy 
biphenyl was compounded. Subsequently, lithium methacrylate was made to react and the 4-hydroxy 
ethoxy-4'-(6-methacryloyl hexyloxy) biphenyl was compounded. Finally, the phenylacrylyl chloride 
was added to the bottom of a basic condition, and the monomer 1 shown in a chemical formula 1 
was compounded. 
[Formula 1] 



[0010] (Polymer 1) This monomer 1 was dissolved into the tetrahydrofuran and the polymer 1 was 
obtained by adding and carrying out the polymerization of the azobisuisobutironitoriru 
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(azobisisobutyronitril) as a reaction initiator. This polymer 1 presented liquid crystallinity in the 
temperature field of 47 to 75 degree C. 

[0011] (Polymer 2) This monomer 1 and stearyl methacrylate ester were dissolved into the 
tetrahydrofuran by the mole ratio of 0.85:0.15, and the polymer 2 was obtained by adding and 
carrying out the polymerization of the azobisuisobutironitoriru as a reaction initiator. This polymer 2 
also presented liquid crystallinity. 

[0012] (Low molecular weight compound 1) 4, and 4-biphenyl diol and 6-BUROMO hexanol are 
made to react under alkali conditions, and they are 4 and 4'. - The screw (6-BUROMO hexyloxy) 
biphenyl was compounded. Subsequently, add a phenylacrylyl chloride, it was made to react to the 
bottom of a basic condition, and the low molecular weight compound 1 shown in a chemical formula 
2 was compounded by carrying out column purification of the product. 
[Formula 2] 

(ib^S2) 

[0013] (Low molecular weight compound 2) 4, 4'-biphenyl diol and 1, and 6-dibromo hexane are 
made to react under alkali conditions, and they are 4 and 4'. - The screw (6-BUROMO hexyloxy) 
biphenyl was compounded. Subsequently, lithium methacrylate was made to react and the low 
molecular weight compound 2 shown in a chemical formula 3 was compounded by carrying out 
column purification of the product. 
[Formula 3] 

■-■ (ft^3£3) 

[0014] (Low molecular weight compound 3) 4, 4-biphenyl diol and 1, and 6-dibromo decane are 
made to react under alkali conditions, and they are 4 and 4\ - Screw (6-BUROMO deca nil) The 
biphenyl was compounded. Subsequently, lithium methacrylate was made to react and the low 
molecular weight compound 3 shown in a chemical formula 4 was compounded by carrying out 
column purification of the product. 
[Formula 4] 

H 2 C = C - C - O^CH^ O -<^^M^^>-Q-(C H^O - C "C=CH 8 

[0015] 

[Example] The example of the manufacture approach (equipment) at the time of producing the 
phase contrast film of this invention by exposing the ultraviolet radiation of linearly polarized light 
nature is shown in drawing 1 . However, the manufacture approach of the phase contrast film of this 
invention is not limited to this. The disorderly light 1 6 generated with the ultraviolet ray lamp 1 1 
excited by the power source 1 2 has an optical element 1 3 (for example, the Gulan Taylor prism), is 
changed into the ultraviolet rays 17 of linearly polarized light nature, and irradiates the film 14 of the 
photosensitive polymer applied on the base material 15 (coat), and the mixture of a low molecular 
weight compound. 

[0016] (Example 1) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the low 
molecular weight compound 1 were dissolved in the dichloroethane, and it applied by the thickness 
of about 3 micrometers on the quartz substrate. The ultraviolet rays which leaned this substrate 45 
degrees to the horizontal plane, have arranged so that a spreading side may turn into an exposure 
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side, irradiated perpendicularly the ultraviolet rays changed into the linearly polarized light using the 
Gulan Taylor prism two times 200 mJ/cm at the room temperature to the horizontal plane, then 
changed the substrate into the linearly polarized light inside out similarly were irradiated two times 
200 m J/cm. Next, after heating at 1 00 degrees C. it cooled to the room temperature. Thus, as for 
the obtained substrate, 67 degrees of opticals axis leaned from [ of a substrate ] the normal, the 
phase contrast within a substrate side was 104nm, and whenever [ cloudy ] was what is not almost 
and can be equal to practical use enough. Moreover, when phase contrast within a field in t degrees 
C was made into Rtdegree C, it is R60 degree-C/R30 degree-C=0.88, R80 degree-C/R30 degree- 
C=0.29, R100 degree-C/R30 degree-C=0.08, and R120 degree-C/R30 degree-C=0.06, and the 
temperature dependence of phase contrast was checked. The birefringence temperature 
dependence of an example 1 is shown in drawing 4 . Furthermore, the ratio (R400 nm/R550nm) of 
the phase contrast measured on the wavelength of 400nm and the phase contrast measured on the 
wavelength of 550nm is R400 nm/R550nm=1.23, and having big wavelength dispersion nature was 
checked. 

[0017] (Example 2) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the low 
molecular weight compound 2 were dissolved in the dichloroethane, and it applied by the thickness 
of about 3 micrometers on the quartz substrate. The ultraviolet rays which leaned this substrate 45 
degrees to the horizontal plane, have arranged so that a spreading side may turn into an exposure 
side, irradiated perpendicularly the ultraviolet rays changed into the linearly polarized light using the 
Gulan Taylor prism two times 120 mJ/cm at the room temperature to the horizontal plane, then 
changed the substrate into the linearly polarized light inside out similarly were irradiated two times 
120 mJ/cm. Next, after heating at 100 degrees C, it cooled to the room temperature. Thus, as for 
the obtained substrate, 67 degrees of opticals axis leaned from [ of a substrate ] the normal, and 
the phase contrast within a substrate side was 238nm. Moreover, it is R60 degree-C/R30 degree- 
C=0.99, R80 degree-C/R30 degree-C=0.91 , R100 degree-C/R30 degree-C=0.74, and R120 degree- 
C/R30 degree-C=0.44, and the temperature dependence of phase contrast was checked. 
Furthermore, it was R400 nm/R550nm=1.25. 

[0018] (Example 3) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the low 
molecular weight compound 3 were dissolved in the dichloroethane, and it applied by the thickness 
of about 3 micrometers on the quartz substrate. The ultraviolet rays which leaned this substrate 45 
degrees to the horizontal plane, have arranged so that a spreading side may turn into an exposure 
side, irradiated perpendicularly the ultraviolet rays changed into the linearly polarized light using the 
Gulan Taylor prism two times 120 mJ/cm at the room temperature to the horizontal plane, then 
changed the substrate into the linearly polarized light inside out similarly were irradiated two times 
120 mJ/cm. Next, after heating at 100 degrees C, it cooled to the room temperature. Thus, as for 
the obtained substrate, 67 degrees of opticals axis leaned from [ of a substrate ] the normal, and 
the phase contrast within a substrate side was 65nm. Moreover, it is R60 degree-C/R30 degree- 
C=0.95, R80 degree-C/R30 degree-C=0.48, R100 degree-C/R30 degree~C=0.40, and R120 degree- 
C/R30 degree-C=0.30, and the temperature dependence of phase contrast was checked. 
Furthermore, it was R400 nm/R550nm=1.24. 

[0019] (Example 4) 3.75% of the weight of the polymer 2 and 1.25% of the weight of the low 
molecular weight compound 1 were dissolved in the dichloroethane, and it applied by the thickness 
of about 3 micrometers on the quartz substrate. The ultraviolet rays which leaned this substrate 45 
degrees to the horizontal plane, have arranged so that a spreading side may turn into an exposure 
side, irradiated perpendicularly the ultraviolet rays changed into the linearly polarized light using the 
Gulan Taylor prism two times 1 20 m J/cm at the room temperature to the horizontal plane, then 
changed the substrate into the linearly polarized light inside out similarly were irradiated two times 
120 mJ/cm. Next, after heating at 100 degrees C, it cooled to the room temperature. Thus, as for 
the obtained substrate, 67 degrees of opticals axis leaned from [ of a substrate ] the normal, the 
phase contrast within a substrate side was 104nm, and whenever [ cloudy ] was what is not almost 
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and can be equal to practical use enough. Moreover, it is R60 degree-C/R30 degree-C=0.23, R80 
degree-C/R30 degree-C=0.02, R100 degree-C/R30 degree-C=0.0, and R120 degree-C/R30 
degree-C=0.0, and the temperature dependence of phase contrast was checked. Furthermore, it was 
R400 nm/R550nm=1.24. 

[0020] (Example 5) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the liquid crystal 
ingredient E7 (Merck Japan) were dissolved in the dichloroethane, and it applied by the thickness of 
about 3 micrometers on the quartz substrate. The ultraviolet rays which leaned this substrate 45 
degrees to the horizontal plane, have arranged so that a spreading side may turn into an exposure 
side, irradiated perpendicularly the ultraviolet rays changed into the linearly polarized light using the 
Gulan Taylor prism two times 1 20 mJ/cm at the room temperature to the horizontal plane, then 
changed the substrate into the linearly polarized light inside out similarly were irradiated two times 
120 mJ/cm. Next after heating at 100 degrees C, it cooled to the room temperature. Thus, as for 
the obtained substrate, 67 degrees of opticals axis leaned from [ of a substrate ] the normal, and 
the phase contrast within a substrate side was 152nm. Moreover, it is R60 degree-C/R30 degree- 
C=0.99, R80 degree-C/R30 degree-C=0.94. R100 degree-C/R30 degree-C=0.92, and R120 degree- 
C/R30 degree-C=0.82, and the temperature dependence of phase contrast was checked. 
Furthermore, it was R400 nm/R550nm=1.24. 

[0021] When the phase contrast which made big wavelength dispersion nature and the temperature- 
compensation effectiveness discover was able to be acquired from these examples by exposure, it 
has proved that the film which controlled the direction of an optical axis was producible. 
[0022] 

[Effect of the Invention] A photosensitive compound is film-ized, and by simple actuation of 
exposure, while being able to carry out orientation of the molecule in a film, big wavelength 
dispersion nature and the temperature dependence of a birefringence can be given to the 
transmitted light. Even if it does not use a conventional technique like an extension process 
according to this approach, when a phase contrast film can be obtained, an optical axis can also be 
leaned by exposing from across. Moreover, production of the field where opticals axis differ in the 
same substrate is also possible by changing the direction of radiation of ultraviolet rays. It can twist 
and the phase contrast film with which the optical axis inclined can be utilized as an optical 
compensation film for angle-of-visibility expansion in the liquid crystal display using rotatory- 
polarization mode and birefringence mode using a nematic liquid crystal. Although such 
[ conventionally ] a phase contrast film with which the optical axis inclined was unproducible by low 
cost in the large area, it became producible [ the film which has big wavelength dispersion nature 
and the temperature-compensation effectiveness to the transmitted light, and controlled the 
direction of an optical axis by simple actuation of exposing, by this invention ]. 
[0023] 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the manufacture approach of the phase contrast film 
of this invention 

[Drawing 2] The mimetic diagram of the side chain exposed by polarization exposure 
[Drawing 3] The mimetic diagram of the side chain arranged by the molecular motion after 
polarization exposure 

[Drawing 4] Temperature dependence of the phase contrast of an example 1 
[Description of Notations] 

1 1 ... Ultraviolet ray lamp 

1 2 ... Power source 

13 ... Optical element (the Gulan Taylor prism) 

14 ... Film (film) 

15 ... Base material 

1 6 ... Disorderly light 

17 ... Ultraviolet rays of linearly polarized light nature 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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1 6 



I 




1 4 



1 5 



[4#mS;fca>®IB] 

0 0 C /R 30 0 C ) * t0 - 01 < R 80 0 c /R 30°C <0 - 97 ^ 400nm©»*T?»|j£LfctitiM£i:550nma> 

a«-easLfctt«»a>jt-(R 400nm /R 5B0nm )*«i . 1 5<R 400nm /R 560nm -c*y. 

[If#il3] £&i*±ICj&j$£;|x*r!g^te<Dfi^#<h^ 

^ili^MM^uAfc^iPecDMii^&o 

[If #H4] if #JS1 , If 3fcJS2. fcjct/gf *i!3lcfelN-CKBS*-r^5feA^ mWLMi>t&&tz\t&Mm 
[if #JS5] Iff^i „ If ^^2. I*^3fccbmf ^«4lcfS«tCDi4ffiM^;uAfccfci;-e-cDg{jt^ 



[0001] 
[0002] 

[&&<D£ffi]STNM<D&sa^Slcm6eiL;Kli^^ 
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tm<7>*^cmffiM:7^A#M£*iTl^„ SJ^PIctt^STN^&A^UtDU^-^ 
-138308#lC7KUe-;US/>^-^if«>«3ttt»df**«*UV3fc^lBit«^3WlBtt*H 

H^&^&*<SS5£4iTi*53&^Effl&3Ji£Ri*Ti*£fc^ 

[0003] 

[^^;*Ufc?<tT&l$Si];t^?>f;u^ 

mts n}&Tv<Dftmm®ig:tf&T-fz>±. ft*rfmwjDftizmftTz>tzsbi}t®i£mmz-ez> 
z\ttfmL<mm?&&o mMmLtz^±x^ B i±m^i- j ^m^it^^mm^h 

^^x^mm<D^^mm^tzitL^my^)^^m^titv^tj:i^o 

[0004] 

[|£gi£$^&^Jg]*fg0J3^(i, ^#14^ 

aflSfiEtPXS-e. &JS««3!ifllfc«J:tf . 3te»^fl£fc*r=IBK£-fe»-fcfiffi»-f 

[0005] 
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3;&ft<D:fca)Sf!lt£^-f So CCD&Kli. ^ItSroa^lC^oTt^^*^ -gSIC200-500 
nmtfeij, *Tft250-400nm<D^t£#itl^ii£#^o 

cfcy.MSICTF-r^aiC. 3feJ5J^^C^^ofrS#{*(7)(|iJM3b(2b)<h<g^^b^!^|3c(2c) 
tz#>. ftJxfo£&Z£tSfr^tzm&te<Dmm3bti&'ft=Fit'£M3c\t. 5fcSJ&LfdliJM3a(2a)<!:|5] 

IS:£Lfci£teM^UA£$ifre£So 3fett<Bffi*M>i81Sl::l*. Japanese Journal Applied Phy 

sics, Vol. 19, 20l3(l980)lcIEm£;Hfc;ail£!a¥4£@^ 

Ai*W#ttJB»r<7>S!l£a<-e#5. M5fc&<D#Tiil)lc,fcSIErSj[et. StK^M-TSChl^yigii 
£;KSo aMfi<Z)Jn»;SJgl;Ju ;fcSJSL/c^(D3!Wb£J:y<gC ^JSf&L^ofcM^g^-fb^ 
^<A3^b£<fcy;S^C<!:a<M3:L^„;i<Z>c^ 

A<iBisi«o ccD^a»fzj:*Effii^ % wf^mtfiLmizmm^umLtzy^j^vit. -si&totm 

t?£S„ Hie. *HS8ia>{i*M:7*;uAT?l*. S^ftoUfitefl^fb^tooaJI* i»M«IStt££«: 
^*#$roatt>Ej:ei&$^^L«yjS<Z)Jtt*na)IjRHi«o 

[0008]MJl£J?<L<fcy*£fcteffiM£^3#;£<hL-C. Jg£*»jf TS^&A^lf <=>*iSo C(Di§ 

ifcizmmLmittLtzm±\zttmm&zmifiLmm-?z>rf. ^omzm^Htzmom^mc 
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y. 4-fcKP*V-4' -tKP^vXh*vt*?x^;u£^J$Uc 0 C<Z>£j&!fc)|C s T^UftftTT? 
1. 6-v^P^^-9->^JSf&:$ii-.4-(6-^P ; E^v;u^v)-4' - tKP*vxMrvfc::7 
x^^^fiELf-o 3fcl*Tf. U^Ay^yU— h£SJ&£t^4-fcKP*vXh*V-4' -(6-;*$ 

^yp^;^^^;^^v)t*^x-;^^^^LfcoS^lc.m»14a)^^Tlcfc%^T.^^bv>^ 
Hbi] 

H„C = C-C- 0-fCH a ) F 0-<^^>-(^^>-O-<CHj5-0-C-C = C-<(^^) 

■■■ (<b^s£i) 

[OOlOlCfi^DCCDmfi^l^^tKP^^^I^^L. Sf5r^^J<tLrAiBN(Tyt*x-r 
V^P=.hy;U)S»»Lr«*-r*=il=J:y«*i*1*#fc 0 C0>a^*1l;J\47-75 o Cc7>;SJ£ 

[0011](m^2)C(DmSi*1<t^^y;U^X^7";;UXX^;Ui:^0. 85:0. 1 5(0^ JUitV^rh 

M^te2fc&Ht££mL*:„ 

[ooi2](i£a^b£1fci)4. 4' -t*^x^;uv^-— ^e-^p^E^+i-y— t;u*';^t 

T?J£J&£-fc»-, 4, 4' - eX(6-^P^E^v;U^v)t*^x^;U^^figLfco 2fclv£ % ^Stt<D^# 

Tlcfci^T. i£<bv>^^;u£ao*.J£J££-fc!-. ^fiE^^AffiS-T^cirlCcfcy^b^iezic^^ 
[<b2] 

[0013]({£^^b^-^2)4, 4' -t*7i-;i/i?t- 6-i?^P^^"9->*.TiU*yftfr 
T-eSfS^-fr, 4. 4' - t*X(6-^P ; E^v;^^-^^v)t*•7x^;^^figL^o^U^T% y^«7A^ 

^yu-h^SJS*i±.^j«^$*^A3|t^§ztiz < fcy^b^3ic^$^iS^<b^2$^^ 
Ub3] 

C H 3 / » a y CHj 

H 2 C=C-C - O-eCH^O aQaO/ 0_iCHj)r0 " C-C = CH 2 

o o 

[ooi4]«&#^b^$&i3)4, 4' -t*37x^uv^-— ;u<!:i. e-^Ptf*^^ . 7;^'J^Tt 
J£j££-t!\4. 4'- ex (s-^p^e^— ;u)tf7x2i;i/^fiRLfc 0 2fet^-e, y^A*$*yu— h 

^SJt^1±,±^^7Affl^^Z < tlZ e kyjb^4|Z^^^^^b^^3^jSLfco 

H a C=C-C - O-fCH^O -(^^^H^^^-O^CHJts-O- C -C=CH a 

(<t^5£4) 
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[0015] 

[0016](H»J1)3. 75S*%<DB^i*1fcJ;t;i. 25M*%<Di£^^k^^1 £v<7PPX£> 
IC?§8?U 5£«&±IC^3^m(7>JS£^MiU-;:„ ^«tg^7K¥®I^LT45JtMlt, ^®*<RB 

^LSiS^|S]^^;S-e200mJ/cm 2 K^L. 8f&LvC. S«^*ML^4ilCit^<i^:IC^^Lfc 

^^^200mJ/cm 2 fiBtJLfco 1 00°CC:2lQifcLtrgL MiB^JfrSPLfc. «fc5lZLTf& 

^Htz&Wt. 7fc$ltlA<»$&<D;£i£75ftfri=>67 0 «ivcfcy, *=|£®rta>ft*BMl£l 04nmT?&y . 

«yftl*^*:*K^JI3lc+#j»*?£fc<Drfcofc^ t°Cl^fcft^>ffip»giiffiM^R t o c ^-r^<i:. r 

60 o C /R 30 o C = 0 88 - R 80°C //R 30°C = 0 - 29 - R 100t /R 30°C = 0 - 08 - R 1 20°C /R 30 o C :=0 - 

06-efcy<iffiM(D;SJt^c#14^SII2^tLfc„ M4lc. Sl^jl CD^S&rSJtttc#14^^-rc Wlz % 
400nm<D;j£:R:^;liJ£LfcteffiM«!:550nm 

R 400nm /R 550nm= 1 ■ 23V&V*&l£&&toto&ttLXl^Z\ttfl!kmZ*Ltzo 
L0017](H»J2)3. 75MM%0>a^{*1fc > «fcl/l. 25fi»%(7>i£$}^Hb^!)2£v^PPX£> 

StS^fc&^fcjKMU ^^r—^— zr'jXl±&m^XW.&mftlz&WiLtzmft1&Z. ikW-Wlz 
m LSit^|6]A^^;UT?l 20mJ/cm 2 ,KittU ^^r. St5^*ilLI^#lciS^ii^(c^Ltr 
&*Mfc£l 20mJ/cm 2 RBttLf-o 1 00°C|CiDiftLfc^. M;S3:T?/££|]Lf:: 0 C(D«J:5lCLT# 

b^cSfiili, :ft$A*<**6(D;£^:£|S]fr£67 0 JgLvCfcy* S*£®rt(7)te*gMli238nmTffco 

fCo £7c> R 6 0 o C /R 30°C = 0 - R 80°C / " R 30 o C = 0 - 91 » R 1 00°C /R 30°C = 0 - 74 * ^Z0"C^ 

R 3o°c =0 - 44-ea6y&ffi^a>Mtt#ttA<«ts**ifcoMi=.R 400nm /R 550nm =i. 25-cfco 

fco 

[0018](H»J3)3. 75fia%0)fi^{*1fccfc^1. 25MS%0Mg£^Hb^!$|3£v^PPX£> 

sta^^diciBsu <f?>T-^-zf')Xi*zm^xmmmmzm&Ltzmnm&. 7mm\z 

ttLmW.Jlfafrt>m&Vl 20mJ/cm 2 Hg|tL. i^t, S1fi^*SL|Hl«fCfi^<l7t[C^Lfc 
20mJ/cm 2 RB^Lfc o ^fC. 1 00°C[CjjDifcLfc&. MS^-e^iPL/io C(Z> J;?|::LT» 

R 60°C /R 30°C = 0 - 95 ^ R 80°C /R 30°C = 0 - 48 ^ R 100°C / ' R 30 o C = 0 - 40 ^ R 120°C /R 3 
O o c = 0. 30Tffcyi4fflS<DMtt#14A<«tS*ttfcoM»C.R 400nm /R 550nm = 1. 24-T?fco 

fee 

[0019](^»J4)3. 75m«%CDa^<*2fcJ:l/1. 25a«%(7Mg#^'(b£!&|1 £v^PPX$> 
l~;tft?U 5^*l5±IC^j3nm(DJ¥$-e^^Lfro l^*^7K 5 F®J3^LT45Jt^lt. £*&iEj&<M 

^LSB^[S]^b>M;U-ei 20mJ/cm 2 MltL. iUt. »*5^«ilL|5]^IZlI^il7tlC^Lfc 

20mJ/cm 2 M*fLfc o 1 00°ClZl)UmLtz'&. M*T?^Lfc 0 C<D ^ICUOH 

f>*if-*lR(i.7tffi^*^(D;£^^|a]^t>67 0 ttlvcfcy % *^®P^(7)<iffiM[i1 04nm"efey % 
m l )mtftt'tj:<nm\z-i-ftMz- : ?& : b(DT*fo^tzo R 60 °c /R 30°c =0 - 23 ^ R 80°c /R 30°c 
=0. 02,r 100 o c /r 30 o c =o. o^Ri2o°c /R 3o°c =0 - 0^&ytM«<D»*tt#tejW«B*K 

^oMfC.R 400nm /R 550nm = 1. 24-efcofc, 
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[OO2O](HJ&£0IJ5)3. 75Ms%(DS£{*1fc\fctf1. 25fifi%(D;^aM*4E7 (^iU^Y/O)* 

ft«&L/H&H*&£l20mJ/cm 2 gB|tLfco 1 00 o Clz2]Q!&LfcSL ^g£T?#£PL7c 0 C 

52nmffeof:„ R 60 »c /R 30°C = 0 - 99 - R 80°C /R 30 o C = 0 - 94 * R 1 00 < 'C /R 30 o C = 0 - 9 

2. R 120 <, c /R 30Oc =0. 82-efcy(4ffiM<7);S^fic#14A<5i^ttf-oMlc. R 40Onm /R 55Onm 
= 1. 24-efeofco 

[0022] 

±o>ftm^mtte^tzo 

[0023] 

mcomm 



immnffimtumm 

imzm% m% iz& *-m% Ltzmmom *t m 
imsmftmtfc&cDft+mmiz&vmiiLtzmmoym&m 
[M4]h»ji (Di&mmox&m&ftfti 

1 2 ■ • • U;)^ 

1 3 • • • %t£m=t-(?^T—^-z?*)X±*) 

14---M(^;ua) 

ISIS 



[Ml] 
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